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[-0_*M1 

43 ujE^oi ^el^l ^-^7lfe *fl l *IH ^S^Kr ^fl^^ls. *fl l 

*M 5i*H ^H3fe 4^fl^ tilH^^ = *9-*V*l ^1^ H^H^t- ^lW. 

o^ 7 )A\ , ^7fl^ tilB5}^l ##7l 4^U^ tllHBK! ^ — 

^s-7l oleflo] zj-zi-ofl 2 ^l^S ^l7>t!:4. 

^ *gr$6\] HlB^^l ^7l» A>-g-s>^ ^^-,1) ^l^°fl € 

[cflSSl 

£ 2a 
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nfls.^ tilHe^^l H.Bl*>*l ^31 iHMiBit line precharge signal generator for a 

memory device} 

^1 

i lb ^ 51 la ^1 5i^m HBl^H ^12. ^7l. 

5L lc ti]B s^<?l f^l^l <§Jofl. 

5. 2a 4€- a] ee|. o] n^^l iHMSl . 

£ 2b ^ ^H^ls. ^ofl. 

£ 3 £ H 2a 4| ^lH^ ^1 ^1 4^?fl^ a lS 

<8> a. nfls.^) ^lsl tilHer^l Hel^l 1H)7H 33-2.3., ^1 

•14. 
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<9> DRAM, SDRAM, DDR DRAM f-4 ^ ^2-4 #4*r 4<3 ^W°fl *fl2-4 -S 

ofl cflolBl-l- BlEe|.ol H]3^oi ^ ^ 7 ]cHlA^ n o|H4# 44 ^ 

^ 4^- > eflolBf 4*}^- Jf.*H HlH 5}4 £ H44444 4# §«lt4. 

<io> p>^V7Ms., *fl2.4 4°lH ^44*fl HHi=} ^f-44 31 °1 4# 4H4<?H 

4B4<?1 44 f#7H^| 4-§- ^ 3H4» ^12.4 ^oll 4^3: * , 4H 

44# 5.44444 4-§- ^ H 14?fl £4. 

<11> 444, 4H4<?l-§: S.V)x}x]%}7] 4^ 4B4£l H444 45l ^4^f4 ^ 

^44. 

<12> £ la xr ^44 5.444 ^15. 1M8 71(140)3.^4 ^t^^r H.444 4JL(blp, 

bleqd, blequ)7> 4S4<?i ^ 4314(100, 110, 120, 130)41 91?}^ 3S» 1:4 

2.3. 244 

<13> 244 4444, 4H4£l 5.444 71(140)3.^4 #44 4s(blp, bleqd, 

blequ) ^ 4^ 7 fl4 4H44 44 ##7l 4314(100, 110, 120, 130 H Sl7l-€4. #^3, 

Z)- UlEEj-O] <H^H°lfe 4n^H4 4B44 44 ^43 4^444. 444, A] 

5L blp alH44 5.444 *!Jl» 44^, 45: bleqd ^ 4B44 4^4°]^ cj-g- 
AlJKbitline equalize down signal)* 444^, blequ ^ 4H44 °1€44^ 

(bitline equalize down signal)* 44^4- 43-44 44 4^2.3^r 4 

2-4 € 43147} 4444, blequ 4 41 31 bleqd 44 4^4 4^f4 € 431441 4 
4t!r 4H44-i: 444^ -£1:5:44(2 ic % v s). 
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<14> ;£ i b ^ £ la ofl ^H^Ki HBl^l 41 5. ^^71(140)^1 1H1S 5. 

lb °g^^l^(bsx_u)^ #^^l^(blequ)l- ^s^Itt 4^^, 0 ^41Jl 

(bsx_d)^ #^^lJl(bleqd)l- ^sH?1tt M-Bf^. 
<is> J£ lc ^ ef^l #*1 #^MC£ la ^ tilsej-o] ^ 7 1 <H3l°H S. 

f-£H °l-°r)£l 1H« £^lt4. 
<ie> £A]^ w^^M, #*1 ^7l±r «fl*l€ *ll 1 tilHel- 

9J ol^sl-ol^ H^^liBKNl)^-, 31^1 wfl^l^ l wlB^°J 33 H^*1^(N11, 

N12)4, *ll 2 tilH5l-^l 33 B^^1^BKN21, N22)2l-, oj-gfl^ 

^1 £l*ltt *ll 2 ^IB^ ol^el-ol^i B€*li3 (N2)sh *ll 2 alB^ 33 H$*l 

iEKN21, N22MH°fl «fl*l£ ^H^Kl H3*>*1 B^^1^(N3, N4)# ^lW. 
<17> 0^71^, ^1 1 tilHEl-'?] ^l^^^l^S B^fl^l^Bl(Nl)^ ^131 blequ °fl ^-g-sH , 

*ll 2 flB5}°J al^eM^I H^*1^3(N2)^ A]jr bleqd ^1 £l*H ^-g-sM, «1H^^1 

*1 B^^l^Bi(N3, N4)^ ^11 blp ofl Sl*H ^^4. 
<18> 5L lc <HH, ^Hai^(C1, C2)^r ulB5}°!(BL, /BL)4 ^ ^l^ ^ 

4. elH ulHHl-oJoll ^ ^1 o] e!-^ #*1 ^s. 7 Hl f^^M, «H 

B ^g-^A], ^s.^-B 3H3^ tilHHl-^l^-S. ^^€4. 

<19> 5E^, wl-^^-ol, 41 3: blequ 4 bleqd tt ^4 ^4 z>}^2) ^ <^31<>H 

31*1 tilB5}9j* *1H*1-Tr ^l^°lcl- 
<20> *H efl^Sl Al^( blp ) 7 |- o] 7 }s\^ ^ °. t ^^7} °WHr «lH^^ *W 3 
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<21> £ lc ^7l^) 7]^ Tfl HE) ^11- <£^Rr ^^HTll ^m^m sa 

<22> =L&$[, 5. la, lb ^1 w]Be}ol ^7]^ ale^o] ^ <^H^ 

¥^H1 4^-4 -g-^-l- 

<23> (1) tilH5}ol ^JJL 1^713.-^ ^BE}^ A]Jr( bl p ( b l e qd, 

blequ)« ^Hr7fl£) tilH^o] 7 \7] o]z]]o]6\] ^fs}££, A]Jr eK1°] 

< 24 > (2) w^^l, tilBEKl HEl*V*l ^ ^-^7lS.-^-Ei wlBEKl ^IJUblp, 

bleqd, blequ)^ «lBE)-<y ^Jlvflofl H^l^Ei<5] TlMH H-M^ , £ lc , 

aJJl blp # ^r^Vfe H^^l^Bi(N3, N4), *\$L bleqd * H3l*liE|(N2) , 

blequ * ^l^Rr B^*1^(N1)H <?}7>eH ^ ^ y]^^^^- ^<^1 a] 7^ <3^§: ^ 

4. ^H, i^^l «^ H^l^fe *b ^ ti]EE]-OlA>ololl ^^1^T4. ^, «)H 

e}<?1 ^i^Cblp, bleqd, blequ)* z}-^ *fi-§-*Rr B^l^i^ Tfloieofl Sl7}sM , A 

AjjLofl Cfl-g-^ B^l^l- ^/o_^A]7}x^, B 31*1 ^-&5\±= ^-f ^ til HE]" 

o]o. o^^ °]^EM^T}. £ la 6fl ^^l, ^q-^ H|H^o| ^S. 7 l o^o] 

e| (Nl , N2, N3, N4H ^V^tf. zi^c-fl, ^BEf*! ^Jif ^§>^ B3l*l^<al TflojE^^ 

4l*Rr TflolH^l €^l|*Rr TisflAlEi ^ofl o^c} R C Al^> ^o^Ol ^5fl^T4. 
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<26> aW^l, (1) ^ &*H^4, (2) 4 

*1jl, zl^I nq-el- HlHeJ-tl ^Is ^l7>Alo]l x\j} *)<£o] ^^1^ ^1^1 Sim. 

<27> £ -g-*tf^ afl^^M ^i, (1) ^ 

<28> J&th £ ^IJL 5^-^ ^ ^l^^l 7fl^» #ol7l ^7HSl WlH^.o] A}Jr 

(blp, bleqd, blequ)!- «li=5Kl ^l~§-*Rr tilBHKl ^71* *fl 

4t tiinel-^i He^V*] ajjt ^^7l^ 4 l *IH 'iH^Vb *IH^1:£. *fl 1 

*1H 41 :M £)^H ^i<H5l^ ^-^7fls] alE^oj =bJ-*}*| aij: el^oI^I- ^wlW. 
<30> ^ 7 H, 4^7fls] tiiBe^^l ^^7l <^3H^ 4^11^ tilH^^ b. 
e^o]^^ Hcfls 31*1*1-^, z}- til^el-oi A]jr c^oit^ <e]^«M ^lB^ # 

^7l o]i]]o] 7}) 2 4]Jl# ^l7>^4. 
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<3i> 5Eth A #*1 <H3Htt 4^r7fl^ ti]H2}°J #*1 £^«H, A 

<33> t^ofl ^o^, tilH5}«?l ^71 4^ ^HfSh ^^Hl tifl^l^ ^1 1 

tilB^'el <=>)^°}^ B^fi^i&KNDsl-, ^H^H y fl*l€ *)1 1 tilH^o] ^ 

H€*1^(N11, N12)^-, o>EB^ofl ^^tt *fl 2 tilBBK! 33 mM^(N21, N22)^ 

> ^s-o. o>2fl^6fl ^^ItV *ll 2 wlneKl ol^eH^ H€*1^1(N2)^, A 2 

o] 33 H€*1^^1- 0 H ti B^^i wlBei-'y H&l^l H^^l^H-i(N3 ( N4)» ^1*}^, *ll 1 ^ 

<34> (^^1^1) 

<35> ol^>, £ ^lo^l rflSH B4 ^^*>7lB 

<36> £ 2a ^ ^ 13-^1 ^ tilH^^I Bel^M ^^71^ ^Aicfl^ «-^oicf. 

<37> £ 2a *}Q1k 0 ], ¥r HSl^l ^5. ^^7]^ tijE^^ HSl 

*>*1 <^H* ^lS(blp_en)l- ^*Rr ^H^Jl ^^-(330)^-, ^H^l^ ^-^(330)^- £l 
#^5]^ afl<H ^!3:(blp_enH S}*H n *1H3^ 4^7fl^ tilB^o] B^V^l 

^.£1-01^(320, 322, 324, 326)* ^lth}. 
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38> ^H^OJ: tgMJJf (330)^1 ^ofl^ 5. 2b 41 

ol, <a^^3Kbsx_u, bsx_d)7> S^f- *H MSl 3-f . *H4liL «<fl^(330)£ S-f 
^]Jl(blp_en)l- 

39 > t}~g- ( ulH^oi ^IJL =eHuK320, 322 • 324 ' 326) ^ 7fl ^ ti l-^^ 

^l^s.7l ^eflol(3io, 312, 314, 316)a>°14| JuItflsL fl*l$tf. ^, «lH5}-<>] = 3*>*1 ^ 
H.eM*l(320)^ -f^H a]Eg}o] ^1^7) <H3M (310)7} wlH^ # 

x]^^7l <H*S(M (310)3 4-«H H1B&K1 Hel*V*l 4lJl 2= 2H«1 (322)7> 
ti | He) .oi h3*}*1 41 ± Hel-o]^(322)^ -f^ofl ^3^01 #x]^7] <H (312)7> 
3*1 ^Kf *9-^o.s M-^^l «lB5}<y HBl^l ^151 H-SH*^ wlHBK! #*1^7l <H3H^ 

; 40> HlE e >ol = ej-*>*l ^IJr =e}-o]^(320, 322, 324, 326) z^-fr «1H2K1 

^71 <H3M(310, 312, 314, 316)41 tW£ 0 l ^i(blp)* 

<?]7}tH}. 

<4i> *i^*V v\$itf£°], ^-^r7fl^l Btyx}*] H.eH«K320, 322, 324, 326)^ *ll 

o^Alj: ^^-(330)41 3*H *1H5}S3., ^H^]S ^3^-(330)4H *lH4l:£(blp_en) 
ofl 3*M -QS. S.BHHK320, 322, 324, 326)7> ^1^1 °l^rS]^ , ti lH5}<?] 

A]Ji E.eH*H(320, 322, 324, 326) AA^r #*1^7] <H3M(310, 312, 

314, 316)5. wlnel-^ ^(blp)*- 

<42> 5. 3 £ 2a 41 «1S2}°J ^1^71 o^o] z}-^ ^7fl^ «1H 3**1 
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<43> s.X\# H>^ol, £ 2a 51 wlH^ ^1^71 <H^1°1(312)^ °J^^ 2 7l$l 
a^^v^l aIJl J=eM*K322, 324)5.^- tilBe}^! Hel*W ^IJUblp) 

.g. ^ 014, £ la ofl 5.*}$. U 1H5K1 Hel^l Ajjr ^^71^- 3 7flsl Al^(blp, 

bleqd, blequ)* IH^H 3" w^eKl #*1 §^7l <>lefl°H oi 7 >§l-JL ^4. zl&K, £ 2a 
fif 5. 4 £ ^21 ulBeK! H^l^H aIJl JELhH*^ s>u|-^ tilH^ = 

-ilJKblp)!- °1 ^ls(blp)^ «1H3K! ^71 oleiloiofl 3 7flsl Ajj: 

(blp, bleqd, blequH A>^-g- ^ 5U^- 

<44> tcj-eJ-A^, ^ofl ^t<H A 1, 3 7flSl Alj:(bl P( bleqd, blequ)^ -S^H £}ol ^ JE^ 

^aHI ell^ ^-elll- 7>*H, o]h ^efl^ 71^31- ^ol^>cl-. 

<45> ^, ^AHHl tilHel-^ #^71^1 5. lc °fl £^1^ ^Efl«l 

71^34 ^^Md}, ZLofl <?]7>5l^ ^Sfe ^1*1-4. £ ti lHel- 0 J #*1 ^7l^ ^4 

^^ofl ti fl^i^ ^1 1 tilH^o] oi^si-oi^i e^^i^bKND^, a U*l 
£ *)1 1 tilB^^l 33 H$*1^(N11, N12)2l-, ^efl^l ^^ltb 2 ylBeKl 33 

B$*1^3(N21, N22)sl-, <>}2fl^H 3*1^ *fl 2 ^lH^ ol^ 0 ^ (N2)^ 

f^Jfsq- >tfl 2 alHel-^ 33 H5ffl*1^3 A }°Hl afl*!^ tilBel-^l H3*M H^3^3(N3, 
N4)# ^-«lsM^ f *fl 1 ^ *ll 2 wlnel-^ ^llleM^ H^l^i^ tilH^ H3*>*1 
^3tt AjJKblp)ofl s)*}^ ^€4. 

<46> ^, ^efl 71^21 3^-, ^3*V*1 lc blp, blequ, bleqd, CI, 

C2 71- H.^ *M £11 ^^r Stt, #Hfl 71^ 3-f , #j=l alHSl-^CBL, /BL)# 

^ ^Blw. Aljr biequ A]Jr^ s-f eflt, ^IJl bleqd AlJ:^ 31 HI, ^ blp 

^ S-f efl^i, ^s. CI ^ *>^1 ell 1 ^, Ajjr C 2 ^ S.^- efl^^ -f^l W. ^^a^, Aj-«- tilH 
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e|.olo) ss.a1o]151 *\3L bleqd 7> «H ^-*J-*Kr o]-fr±= ^S. C2 7> S-f 31^171 nfl 

-g-ofl syy- alHsHKBL, /BDfe til He)- <y * *i<3sH Si^l , 

A] 5. bleqd #tf7\ *}o) efl^o]^ ^-f efl^ojs. ^ ^7]s] ^ollfe- 

51 ^sfl 7l#2] , ^ tilHef^]^ §4^*W, a] 5: bleqd 1- *H *M 

S °l-n-^ Hel^l *W eH^ol^c} a]Jl bleqd * ^1 S-f Efl'g.5. *isH 

41 :M- 4!J^r 3 7fl(blp, blequ, bleqdH&x}. nJ-eH , ^ €■ H 

3fe ^Is. ej-^l^l *rfe ^1^1 ^% 9X?) Hlse}o] s^^l 

^"IHfe- f^l^H 7flt^^S. 3 7fl<^ ^lJUblp, blequ, bleqd)* ^IJ: 

<4?> £ 4 ^ HlHeKl 41 seW^s] ^Hl* 

<48> wV^^-o], tilEEj-o] s^}7l AiJ: J=EM*lfe- PM0S B^^liEi(Pl)^ NMOS H^S 

^1^(N1)S. ol^-o}^^ CMOS *M efl^ *)H4l:£(bip_en)7}- 9l?}^xz 3 

^ S-f ell^s] wlSe]-^ = ^!Jl(blp)7> #^s)ji, *fl<H 4lJ:(bip_en)7}- °1 

7>s1^ §>o] eflifo] a}H^oi =b]*>*i Al^(blp)7> 

<49> £ 2a ifl*l 4 ofl^i <r 5Utt , ^sKl <*H °] 

# ^lJl(blp_en)7> 5K13 £ 4 <fl ^7fl^ HHl^l ^1^ 
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^ ^o. ; i) ?} -£r X\?}xJj\d\] ^3-8: *r 91°-^, 2) #€-2-^: ^l-^-S- 

^ 3) ttj-ej-A^ £flol 7 n Vi ^ ojcf. 
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1] 

*fl l *W 41Jl» ^i^Rr *fl<H*l-£ ^^M-, 

^"71 »1 1 *)H -ilJLofl fi]*H 4^r7fl^ tilH2}<?l H.e}*V*l ^}JL E.3Mvfl« 

4V7I yj- wlne)-^] -tlJ: :E.eW*lfe- ^^*H #7l wlH^^I 

[^*J- 2] 

[^t^ 3] 

A 1 *cHl 5a<H*l, ^71 4 tilBeJ-^1 #^7l °]i\)°)±r 4^711^ «1B^ ^ 
#71!- i^H, 

^-71 2 ^IJ^r #7} wlB^-y ^#71 4^°11 ^17>51^ ^-^^.S 
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4] 

all 3 %H1 5a°H, 4 2 #7l -iK^ #*1 f^7H «1 

5] 

all 3 %H1 ^M^i, #7l a]H5}<y ^#71 z}-^ 

^•71 #4^- y fl^l€ all 1 ^lB^ ^l^^^l^ 1 

#7l 31 *H wfl^m *ll 1 wlHHl-^ ^sl HSM^sh 

4>7l f-s-Jf o}Bfl=§H $1*1 tb all 2 «1HBK1 33 H^l^sq-, 

-y-71 aVefl^Hl 3*1^: all 2 wlHH}^ °1€^ 0 1^ S^liEj^, 

^. 7l ^lj^ ^-71 *fl 2 «lHeKI 33 H?l^i^4 0 l1 »fl*l€ tilH^ H3*M H 

#7l ^ 1 ^ all 2 ^eH^ H^M^^I- #7l ulHe}°l H3*V*1 H^B^l^ 

^7) 2 ^]Jl°ll 21 7*3^ ^%SL2. *}±r ^5-3 H3*M 

A]Jr ^71. 
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